Serial No. 09/535,675 



PATENT 



>10 



R° 




SH, -SR PR , =S, =N-OH, -N(R™) 2 , 



PR\ 



R ,u R' 

wherein, 

R 1 independently are -OH, -OR PR , =( 
0-Si-(R 13 ) 3 , -CHO, -CHS, =CH 2 , -CH=NH/CN, -SCN, -N0 2) -OS0 3 H, -OPO3H, - 
F, -CI, -Br, -I, an ester, a thioester, a phosphoester, a phosphothioester, a 
phosphonoester, a phosphiniester, a syilfite ester, a sulfate ester, an amide, an 
amino acid, a peptide, aprgtftsr, a thioether, an acyl group, a thioacyl group, a 
carbonate, a carbamate, a thioacetal, an optionally substituted alkyl group, an 
optionally substitute^ alkenyl groolfi), an optionally substituted alkynyl group, an 
optionally substituted aryl moietyy^pn optionally substituted heteroaryl moiety, an 
optionally substituted heterocycfe, an optionally substituted monosaccharide, an 
optionally substituted oligosaccharide, a nucleoside, a ^nucleotide, an 
a polymery 

SR PR , =S, =N-OH, -N(R PR ) 2 , - 
F, -CI, -Br, -I, an ester, a 



oligonucleotide o" 

R 2 independently an 
CHO, -CHS, =CH\>, -CH= 



thioester, an amid^, an 



j, an ether, a thioether, an acyl 
group, a thioacyl group/ a carbonate^^carbamate, a thioacetal, a substituted 
alkyl group, an optionaHj(su bsjitafed alkenyl group, an optionally substituted 
alkynyl group, an optionally substituted aryl moiety, an optionally substituted 
heteroaryl moiety 0/ an optionally substituted heterocycle; 

R 3 independently are -H, -OH, -OR PR , =0, -SH, -SR PR , =S, =N-OH, - 
N(R PR ) 2 , -0-SKr/ 3 ) 3) -CHO, -CHS, =CH 2 , =CH(CH 2 )o-i 5 CH 3 , -CH=NH, -CN, - 
SCN, -N0 2 , -OSD3H, -OPO3H, -F, -CI, -Br, -I, an ester, a thioester, an amide, an 
amino acid, a peptide, an ether, a thioether, an acyl group, a thioacyl group, a 
carbonate, a carbamate, a thioacetal, an optionally substituted alkyl group, an 
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optionally substituted alkenyl group, an optionally substituted alkynyl/group, an 
optionally substituted aryl moiety, an optionally substituted hetero^yl moiety, an 
optionally substituted heterocycle or a spiro ring; 

each R 4 independently are -H, -OH, -OR PR , -SH, -SR PR /-N(R PR ) 2 , -O-Si- 
(R 13 ) 3 , -CHO, -CHS, -CH=NH, -CN, -SCN, -N0 2 , -OS0 3 H, -C*P0 3 H, -F, -CI, -Br, - 
I, an ester, a thioester, a phosphoester, a phosphothioester, a phosphonoester, a 
phosphiniester, a sulfite ester, a sulfate ester, an amide/an amino acid, a 
peptide, an ether, a thioether, a thioacyl group, a carbonate, a carbamate, a 
thioacetal, an alkyl group, an optionally substituted artkenyl group, an optionally 
substituted alkynyl group, an optionally substitutecr aryl moiety, an optionally 
substituted heteroaryl moiety^af^optibinally substituted heterocycle, a spiro ring, 
an optionally substituted n^osaccharione, an Optionally substituted 
oligosaccharide, a nucleoside, a nucleotide,im oligonucleotide, a polymer, or all 
R 3 and R 4 together comprise a compound Jiaving the formula 



>10 



>10 



R y 



R 



R 



10 



D 



,10 



*R 



R 



10 



R' 



3 10 



R 5 and R 6 \ndependefitly are 



(R 13 ) 3 , -CHO, -CH$^QH= 



H, -OR PR , -SH, -SR PR , -N(R PR ) 2) -O-Si- 
, -SCN, -N0 2 , -F, -CI, -Br, -I, an ester, a 



thioester, an amide, an amino acid, a peptide, an ether, a thioether, an acyl 
group, a thioacyl group( a carbonate, a carbamate, a thioacetal, an optionally 
substituted alkyl group, an optionally substituted alkenyl group or an optionally 
substituted alkynyl jgroup; 

R 10 independently are -H, -OH, -OR PR , =0, -SH, -SR PR , =S, =N-OH, - 
N(R PR ) 2 , -0-Si-(BP) 3 , -CHO, -CHS, =CH 2 , =CH(CH 2 )o-i 5 CH 3 , -CH=NH, -CN, - 
SCN, -N0 2 , -F/-CI, -Br, -I, an ester, a thioester, a phosphoester, a 
phosphothioe/ster, a phosphonoester, a phosphiniester, a sulfite ester, a sulfate 
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ester, an amide, an amino acid, a peptide, an ether, a thioether, an acyi group, a 
thioacyl group, a carbonate, a carbamate, a thioacetal, an optionally substituted 
alkyl group, an optionally substituted alkenyl group, an optionally substituted 
alkynyl group, an optionally substituted aryl moiety, an optionally substituted 
heteroaryl moiety, an optionally substituted heterocycle, a spiro ring, an 
optionally substituted monosaccharide, an optionally substituted oligosaccharide, 
a nucleoside, a nucleotide, an oligonucleotide, a polymer, or/one or more of two 
adjacent R 1 -R 6 and R 10 comprise an independently selected ketal or thioketal; 

R 7 is -C(R 10 ) 2 -, -C(R 10 ) 2 -C(R 1 V. -C(R 1 VC(R 10 )yC(R 10 )2-, -C(R 10 ) 2 -O- 
C(R 10 ) 2 -, -C(R 10 ) 2 -S-C(R 1 V. -C(R 10 ) 2 -NR PR -C(R 10 ) 2 -, / O-, -O-C(R 10 ) 2 -. -S-, -S- 
C(R 10 ) 2 -, -NR PR - or -NR PR -C(R 10 ) 2 -; 

R 8 and R 9 independently^ -C(R%-, -C^ 10 ) 2 -C(R 10 ) 2 -, -0-, -O-C(R 10 ) 2 - 
-S-, -S-C(R 10 ) 2 -. "NR PR - oy 

independently are absent, leaving a 5-memb/i^d ring; 

R 13 independently are Ci_6 alkyl; 

R PR independently are -H or a protecting group; 
D is a heterocycle pr a 4-, 5-, 6- or 7-n4mbered ring that comprises saturated 



JR PR -C(R 10 ) 2 -, oWe or both of R 8 or R 9 



carbon atoms, wh 



5rein 1 , 2 or 3 ring carbon atoms of the 4-, 5-, 6- or 7- 



30 



membered ring ars optionally independently substituted with -0-, -Sj^or -NR - or 
where 1 , 2 or 3 hydrogen atoim of the heterocycle or whei^Hr^or 3 hydrogen 
atoms of the 4-, 5-,\6- or 7-membered ring are sub^tttttfed with -OR PR , -SR PR 
N(R PR ) 2 , -0-Si-(R 13 )^H(z( -CHS, -CH^NHT^, -SCN, -N0 2 , an ester, a 
thioester, a phosphoestOT^TrfTUspf^thioester^ a phosphiniester, a sulfite ester, a 
sulfate ester, an amide( an amino acid, a peptide, an ether, a thioether, an acyi 
group, a thioacyl grolip, a carbonate, a carbamate, a thioacetal, a halogen, an 
optionally substituted alkyl group, an optionally substituted alkenyl group, an 
optionally substituted alkynyl group, an optionally substituted aryl moiety, an 
optionally substituted heteroaryl moiety, an optionally substituted heterocycle, an 
optionally substituted monosaccharide, an optionally substituted oligosaccharide, 
a nucleoside, a nucleotide, an oligonucleotide or a polymer, or, 
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one more of the ring carbons are substituted with =0, =S, =N-OH, £CH 2 , 
or a spiro ring, or / 

D comprises two 5- or 6-membered rings, wherein the rings are fused or 
are linked by 1 or 2 bonds. / 

56. The method of claim 55 wherein the condition is a lipid disorder. 

57. The method of claim 56 wherein the lipid disordej/is elevated 
cholesterol, elevated triglyceride or elevated low-density lipo/rotein. 

58. The method of claim 56 wherein the conditio/ is arteriosclerosis. 

59. The method of claim 55 wherein the compo/und has the formula 



3 10 



10 



10 



10 



wherein, R 4 is -OH, -Ofc PR , -SH, -SR PR y/N(R PR ) 2 , -0-Si-(R 13 ) 3 , -CHO, -CHS, 
CH=NH, -CN, -SCN,/n0 2 , -OS0 3 H,^OP0 3 H, -F, -CI, -Br, -I, an ester, a 
thioester, a phosphaester, a phosphrothioester, a phosphonoester, a 
phosphiniester, a sulfite ester, a sulfate ester, an amide, an amino acid, a 
peptide, an ether, a thioether, aahioacyl group, a carbonjSrteTa^ carbamate, a 
thioacetal, an alkyl group, an/optionally substituteck^fkenyl group, an optionally 
substituted alkynyl gro\p, an optionallyjiibsfituted aryl moiety, an optionally 
substituted heteroaryl mafetyTarfoptionally substituted heterocycle, a spiro ring, 
an optionally substituted^ monosaccharide, an optionally substituted 
oligosaccharide, a nucleoside, a nucleotide, an oligonucleotide or a polymer. 

60. The method of claim 59 wherein 

R 7 is -CH 2 -/r-CH 2 -CH 2 -; 

R 8 is -CH/or -0-; 

R 9 is -Cb4-, -CH(OH)-, -O- or -CH(halogen)-; 
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R 10 at the 1, 4, 5, 6, 9, 12 or 14 position is -OH, -OR PR , =0, -SH{-SR PR , 
=S, =N-OH, -N(R PR ) 2 . -0-Si-(R 13 ) 3 , -CHO, -CHS, =CH 2 , =CH(CH 2 ) 0 ^CH 3 , - 
CH=NH, -CN, -SCN, -N0 2 , -F, -CI, -Br, -I, an ester, a thioester, ar/amide, an 
amino acid, a peptide, an ether, a thioether, an acyl group, a thioacyl group, a 
carbonate, a carbamate, a thioacetal, an optionally substitute/ alkyl group, an 
optionally substituted alkenyl group, an optionally substituted alkynyl group, an 
optionally substituted aryl moiety, an optionally substituted heteroaryl moiety, an 
optionally substituted heterocycle, a spiro ring, an optionally substituted 
monosaccharide, an optionally substituted oligosaccharide, a nucleoside, a 
nucleotide, an oligonucleotide, a polymer, a ketal orfi thioketal and the remaining 



R 10 are-H. 



61 . The method of claipp^60 wherein the'R 10 is at the 1 position. 

62. The method of claim 61 wherejn tj/e R 10 is -OH, =0, -F, -CI, -Br, -I, 
an ester, an ether or an amMo acid. 

63. The method <6f claim 60 wherein the R 10 is at the 12 position. 

64. The methoc/of claim 61 whecein the R 10 is -OH, =0, -F, -CI, -Br, -I, 
an ester, an ether, a carOonate or an amino acid. 

The metho J of claim 55 wherein the compound has the formula 



65. 



R 

I 



NIIFT 



•MIIR 3 



I 




R 1V ^ ^R 2 or R 1 ' 

66. The method of claim 65 wherein the compound has the formula 
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67. The method of claim 66 wherein R 2 is /OH, -OR PR , -SH, -SR PR , - 
N(R PR ) 2 , -CHO, -CHS, -CN, -SCN, -N0 2 , -F, -CI, -b(, -I, an ester, a thioester, an 
amide, an amino acid, a peptide, an ether, a thioether, an acyl group, a thioacyl 
group, a carbonate, a carbamate, a thioacetal, ar substituted alkyl group, an 
optionally substituted alkenyl group, an optionally substituted alkynyl group, an 
optionally substituted aryl moiety, an optionally substituted heteroaryl moiety or 
an optionally substituted heterocycleX / 

68. The method/of claim 67 wherein the cardiovascular condition is a 
lipid disorder. / / 

69. The metl/od of claim 68 wherein the lipid disorder is elevated 
cholesterol. / / 

70. The mdthod of claim 69^ wherein R 1 , R 2 and R 4 are -OH, R 3 is -H, 
R 5 and R 6 are -CH 3l R 7 , R 8 and R 9 ^re -CH 2 - and hydrogen atoms at the 8, 9 and 
14 positions respectively are in the p,a,a configuration. 

71 . A method to treat ar ameliorate neutropenia in a subject having or 
susceptible to developing neutropenia comprising administering to the subject an 
effective amount of a compound having the formula 




wherein, 
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R 1 independently are -OH, -OR PR , -SH, -SR PR , =S, =N-OH, -N(R PR ) 2 /-0- 
Si-(R 13 ) 3 , -CHO, -CHS, =CH 2 , -CH=NH, -CN, -SCN, -N0 2 , -OS0 3 H, -OPG^H, -F, 
-CI, -Br, -I, an ester, a thioester, a phosphoester, a phosphothioester,^ 
phosphonoester, a phosphiniester, a sulfite ester, a sulfate ester, acr amide, an 
5 amino acid, a peptide, an ether, a thioether, an acyl group, a thioacyl group, a 
carbonate, a carbamate, a thioacetal, an optionally substitutecKalkyl group, an 
optionally substituted alkenyl group, an optionally substituted alkynyl group, an 
optionally substituted aryl moiety, an optionally substituted heteroaryl moiety, an 
optionally substituted heterocycle, an optionally substituted monosaccharide, an 
10 optionally substituted oligosaccharide, a nucleoside; a nucleotide, an 
oligonucleotide or a polymer; / 

R 2 independently are -OH, -OR PR , =0, ySH, -SR PR , =S, =N-OH, -N(R PR ) 2 , - 
CHO, -CHS, =CH 2 , -CH=NH, -CN, -SCN, -N0 2 , -F, -CI, -Br, -I, an ester, a 
thioester, an amide, an amino acid, a pepfide, an ether, a thioether, an acyl 
15 group, a thioacyl group( a carbofrate, a/carbamate, a thioacetal, an optionally 
substituted alkyl groitfp, an optionally/substituted alkenyl group, an optionally 
substituted alkynyl Aroup, an optionally substituted aryl moiety, an optionally 
substituted heteroaryl moiety or/an optionally substituted heterocycle^^ 

R 3 independently are -ft, -OH, -OR PR , =0, -SH, -SR PR =£T^N-OH, - 
N(R PR ) 2 , -0-Si-(R 13 ) 3 , -CHOT -CHS, =CH 2 , =CH(CH 2 ) 0 -i5Cj7l^CH=NH, -CN, - 
SCN, -N0 2 , -OS(p 3 H, -OWOzU, -F, -CI, -Br, -I, an esterfa thioester, an amide, an 
amino acid, a peptide^an ether, a thioether, an adyl group, a thioacyl group, a 
carbonate, a carbamate, a thioacetal, an ootronally substituted alkyl group, an 
optionally substituted alkenyl group, ap^ptionally substituted alkynyl group, an 
25 optionally substituted at^djEfiietyfan optionally substituted heteroaryl moiety, an 
optionally substituted heterocycle or a spiro ring; 

each/R 4 independently are -H, -OH, -OR PR , -SH, -SR PR , -N(R PR ) 2 , -O-Si- 
(R 13 ) 3 , -C|4o, -CHS, -CH=NH, -CN, -SCN, -N0 2 , -OS0 3 H, -OP0 3 H, -F, -CI, -Br, - 
I, an esjfer, a thioester, a phosphoester, a phosphothioester, a phosphonoester, a 
30 phospriiniester, a sulfite ester, a sulfate ester, an amide, an amino acid, a 
pepfide, an ether, a thioether, an acyl group, a thioacyl group, a carbonate, a 
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carbamate, a thioacetal, an optionally substituted alkyl group, an optimally 
substituted alkenyl group, an optionally substituted alkynyl group, an optionally 
substituted aryl moiety, an optionally substituted heteroaryl moiety, an optionally 
substituted heterocycle, a spiro ring, an optionally substituted/monosaccharide, 
an optionally substituted oligosaccharide, a nucleoside, a nucleotide, an 
oligonucleotide or a polymer, or all R 3 and R 4 together comprise a compound 
having the formula 



>10 



j10 



R 



R 



10 



D 



R 

R 2 



10 



R' 



>10 



Rx 1 



10 



5 10 



R 5 and R/ independently acfe -H, -OH, -OR PR , -SH, -SR PR , -N(R PR ) 2 , -O-Si- 



0 (R 13 ) 3 , -CHO, yCHS, -CH=NH, -£N, -SCN, -N0 2 , -F, -CI, -Br, -I, an ester, a 
thioester, an amide, an aminc/acid, a peptide, an ether, a thioether, an acyl 
group, a thiopcyl group, a carbonate, a carbamate, a thioacetal, ap'optionally 
kyl group, a/ optionally substituted alkenyl grqu^or an optionally 
kynyl groi/p; 

R' ,u independently are -H, -OH, -OR PR , =Q^§H, -SR PR , =S, =N-OH, - 
N(R PR ) 2 , -0-a-(R% -CHO, -CHS, =CH 2 ^eH(CH 2 )o-i5CH3, -CH=NH, -CN, - 
SCN, -N0 2 , -R -p, -Br, -I, an esterjMnloester, a phosphoester, a 
phosphothioes&r, a phosphorjoe^ter, a phosphiniester, a sulfite ester, a sulfate 
ester, an arryae, an amino acid, a peptide, an ether, a thioether, an acyl group, a 
thioacyl gn/up, a carbonate, a carbamate, a thioacetal, an optionally substituted 
alkyl groi/p, an optionally substituted alkenyl group, an optionally substituted 
alkyny/group, an optionally substituted aryl moiety, an optionally substituted 
heteroaryl moiety, an optionally substituted heterocycle, a spiro ring, an 
optionally substituted monosaccharide, an optionally substituted oligosaccharide, 
nucleoside, a nucleotide, an oligonucleotide, a polymer, or, 



substituted a 
substituted a 

>10 
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one or more of two adjacent R 1 -R 6 and R 10 comprise an independently 
selected ketal orthioketal; 

R 7 is -C(R 10 ) 2 -, -C(R 10 ) 2 -C(R 10 ) 2 -, -C(R 1 VC(R 1 VC(R 10 ) 2 -> -C^ 10 ) 2 -O- 
C(R 10 ) 2 -, -C(R 1 VS-C(R 10 ) 2 -, -C(R 10 ) 2 -NR PR -C(R 10 ) 2 - J -O-, -0-0(1%-, -S-, -S- 
C(R 10 ) 2 -, -NR PR - or -NR PR -C(R 10 ) 2 -; 



R° and R y independently are -C(R 10 ) 2 -, -C(R 1U ) 2 -C(R 11 V-, -0-, -0-C(R lu ) 2 -> 
-S-, -S-C(R 10 ) 2 -, -NR PR - or -NR PR -C(R 10 ) 2 -, or one or both </ * 8 or R 9 
independently are absent, leaving a 5-membered ring; 
R 13 independently are Ci- 6 alkyl; 
R PR independently are -H or a protecting group; 
D is a heterocycle or a 4-, 5-, 6- or 7-membered/ftng that comprises saturated 
carbon atoms, wherein 1 , 2 c^-ring carbon atoms of the 4-, 5-, 6- or 7- 
membered ring are optionally independent}/ substituted with -0-, -S- or -NR PR - or 
where 1 , 2 or 3 hydrogen atoms of the heterocycle or where 1 , 2 or 3 hydrogen 



10\ 



>10\ 



1 5 atoms of the 4-, 5-, 6/or 7-membered/ing are substituted with -OR PR , -SR' 



N(R PR ) 2 , -0-Si-(R 13 
thioester, a phosp 
sulfate ester, an 



CHO, -CHSyCH=NH, -CN, -SCN, -N0 2) an ester, a 
bester, a phosphothioester, a phosphiniester, a sulfite ester, a 
, an amino acid, a peptide, an ether, a thioether, an acyl 



group, a thioacyl 
optionally substi 
optionally substi 
optionally substi 



mide. 

group, a caroonate, a carbamate, a thioacetal^lialogen, an 
:uted alkyf/group, an optionally substituted^ilkenyl group, an 
uted alKynyl group, an optionally substituted aryl moiety, an 
jtedyheteroaryl moiety, anppflonally substituted heterocycle, an 
optionally substituted monosacchari^r^n optionally substituted oligosaccharide, 
a nucleoside, a n/clebttderafr^ligonucleotide or a polymer, or, 

one mon£ of the ring carbons are substituted with =0, =S, =N-OH, =CH 2) 
or a spiro rina or 

D comprises two 5- or 6-membered rings, wherein the rings are fused or 
are linked/by 1 or 2 bonds. 

72. The method of claim 71 wherein the compound has the formula 
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wherein, R 4 is -OH, -OR PR , -SH, -SR PR , -N(R PR ) 2 ,y6-Si-(R 13 ) 3 , -CHO, -CHS, - 
CH=NH, -CN, -SCN, -N0 2 , -OS0 3 H, -OP0 3 H, -f/-CI, -Br, -I, an ester, a 
thioester, a phosphoester, a phosphothioester, a phosphonoester, a 
phosphiniester, a sulfite ester, a sulfate ester,/an amide, an amino acid, a 
peptide, an ether, a thioether, a^fiio&cyl group, a carbonate, a carbamate, a 
thioacetal, an alkyl group, an optionallyVsubstituted alkenyl group, an optionally 
substituted alkynyl group; an optionally substituted aryl moiety, an optionally 
substituted heteroaryl moiety, an optionally substituted heterocycle, a spiro ring, 
an optionally substituted monosaccharide, an optionally substituted 
oligosaccharide, a nucleoside, a nucleotide, an oligonucleotide or a polymer. 



73. The m 
R 7 is -CH 2 - 0 
R 8 is -CH 2 - ot-O-; 
R 9 is -CH 2 -, 
R 10 at the 1 , 4 



sthod of claim 
-CH 2 -CH 2 -; 



12 wherein 



H(OH)- 



-CH(haloc 

is -OH, -OR PR , =0, -SH, -SR PR , 
=S, =N-OH, 'NiR^^^^R'y^O, -CHS, =CH 2 , =CH(CH 2 ) 0 -i 5 CH 3 , - 
CH=NH, -CN, -SCN, -NO^fT^CI, -Br, -I, an ester, a thioester, an amide, an 
amino acid, a peptide, am ether, a thioether, an acyl group, a thioacyl group, a 
carbonate, a carbamate, a thioacetal, an optionally substituted alkyl group, an 
optionally substituted ilkenyl group, an optionally substituted alkynyl group, an 
optionally substitutea aryl moiety, an optionally substituted heteroaryl moiety, an 
optionally substituted heterocycle, a spiro ring, an optionally substituted 
monosaccharide, an optionally substituted oligosaccharide, a nucleoside, a 
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nucleotide, an oligonucleotide, a polymer, a ketal or a thioketal and the remaking 
R 10 are -H. 

74. The method of claim 73 wherein the R 10 is at the 1 or 4 position. 

75. The method of claim 74 wherein the R 10 is -OH, =0, -F,/Ci, -Br, -I, 
an ester, an ether or an amino acid. 

76. The method of claim 73 wherein the R 10 is at the Imposition. 

77. The method of claim 76 wherein the R 10 is -OH,/£>, -F, -CI, -Br, -I, 
an ester, an ether, a carbonate or an amino acid. 

78. The method of claim 72 wherein the compound has the formula 



5 R 4 



3 9 ' 




■MIR 



R 




■ IIR J 



5 V< 



5 R 4 



R 

X 



R 



79. The 




RV or R' 

nethod of/claim 78 wherein the competfnd has the formula 

R 4 



H 



IR J 



80. The method of claim 79 wherein R 2 is -OH, -OR PR , -SH, -SR PR , - 
N(R PR ) 2 , -CHO; -CHS, -CN, -SCN, -N0 2 , -F, -CI, -Br, -I, an ester, a thioester, an 
amide, an amino acid, a peptide, an ether, a thioether, an acyl group, a thioacyl 
group, a carbonate, a carbamate, a thioacetal, an optionally substituted alkyl 
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